Montgomery's modular multiplication algorithm is commonly used in implementations of the RSA cryptosystem. We observe that there is no need for extra cleaning up at the end of an exponentiation if the method is set up in the right way.
Introduction
The RSA encryption function [6] uses a public modulus M, usually of up to 1024 bits, and two keys d and e, at least one of which is private, with the property that A de ≡ A mod M. 
Message blocks

Exponentiation
In an encryption, the extra power of r factor in the output S is easily cleared up by minor processing before and after the exponentiation [2] , [3] . We associate with every number its
Montgomery class mod M, namely
A ≡ r n A mod M Then, if × denotes Montgomery modular multiplication, the Montgomery product of A and
Hence, using × rather than × in an exponentiation algorithm is going to produce A e from A . The initial class A is normally formed as a Montgomery product from A and the pre-computed value
Finally, removal of the extra power of r from A e is also done by a Montgomery multiplication: A e mod M is obtained from
Bounds on the I/O
Throughout the exponentiation, outputs from multiplications are re-used as inputs. So it is important to ensure these numbers remain bounded. In particular, we will show S < 2M is maintainable for all outputs S. Assume that n is large enough for 2M < r n−1 to hold and that the inputs A, B to a Montgomery multiplication both satisfy the bound, i.e. A < 2M and B < 2M. Then a n−1 = 0. Hence, the bound S < M+B at the end of the second last loop iteration yields S < M+r −1 B on the final round, from which S < 2M (as r ≥ 2). Therefore, as both R and the initial message A for encryption should be below the bound 2M, the final output of the exponentiation should also satisfy this bound. 
Conclusion
We have considered implementations of the RSA cryptosystem which use solely
Montgomery's modular multiplication algorithm and shown that under standard, easily met, inexpensive conditions, the total encryption process never needs any extra subtractions to produce output in the correct range.
